Amelioration of endothelial damage/dysfunction is a possible mechanism for the neuroprotective effects of Rho-kinase inhibitors against ischemic brain damage.
We investigated the neuroprotective effects of fasudil's active metabolite, hydroxyfasudil, a Rho-kinase inhibitor, in a rat stroke model in which endothelial damage and subsequent thrombotic occlusion were selectively induced in perforating arteries. By examining the effects on the endothelial damage/dysfunction, we thought to explore the mechanism of Rho-kinase inhibitors. Hydroxyfasudil (10mg/kg, i.p., once daily for 3 days) significantly improved neurological functions and reduced the size of the infarct area produced by internal carotid artery injection of sodium laurate in a rat cerebral microthrombosis model. Treatment with fasudil or hydroxyfasudil concentration-dependently inhibited tumor necrosis factor alpha-induced tissue factor expression on the surface of cultured human umbilical vein endothelial cells. They also inhibited thrombin-induced endothelial hyperpermeability. The present findings suggest that hydroxyfasudil is efficacious in preventing brain damage associated with cerebral ischemia, and is partially responsible for fasudil's cytoprotective potential. The results also suggest that the therapeutic benefits against ischemic injury of Rho-kinase inhibitors are attributed, at least in part, to activity upon endothelial damage/dysfunction.